lower extremities, but bilateral cases are relatively rare. We describe a unique case of bilateral stress fractures of the fibulae and bilateral periostitis of the tibiae.
Introduction
Stress fractures generally occur as a result of repetitive accumulation of stresses, and they often occur in athletes [1] . was made. We recommended that she avoid activity including badminton. Immobilization was not applied.
Pain began to decrease 1 week after the initial visit and almost disappeared 4 weeks later. Radiographs showed consolidation of periosteal reactions in the bilateral distal fibulae. There was no periosteal reaction in the tibiae, and bilateral periostitis (shin splint) was estimated. She began to participate in badminton gradually starting 8 weeks after the initial examination, and there was no pain at the most recent follow-up 4 months after the initial examination.
Discussion
Stress fractures of the lower extremities generally occur as a result of repetitive accumulation of stress. They are often seen in athletes and military recruits, and usually occur in the lower extremities. In a study of 320 athletes, the most frequent site was the tibia (49.1%), followed in decreasing order of frequency by the tarsals (25.3%), metatarsals (8.8%), femur (7.2%), fibula (6.6%), pelvis (1.6%) and sesamoids (0.9%) [1] . However, reports of bilateral stress fractures have been relatively rare. Matheson et al. [1] suggested that bilateral stress fractures occur in 16.6% of cases based on an analysis of all stress fracture sites. Although the frequency of bilateral fibular stress fractures has not been precisely reported, it is thought to be quite rare.
Only 7 cases of bilateral fibular stress fractures, which were not insufficiency fractures occurring in abnormal bones with decreased mineralization, have been reported in the literature, and they had histories of sports training ( table 1 ) [2] [3] [4] [5] [6] [7] [8] . In general, stress fracture of the fibula is classified according to the level of occurrence: proximal, middle and distal [3, 5, 6] . The lesions of the current patient were distal, most probably due to running activity at the badminton club. The relationship between the region of stress fracture and sport activities is well known; running may cause distal stress fracture and jumping activity the proximal stress fracture [9] .
Intense activity such as running may cause unilateral stress fracture of the fibula in a healthy person. However, in the current case, stress fractures occurred symmetrically in the bilateral distal fibulae. In addition, symmetric stress reactions were observed in the bilateral mid-tibiae on bone scintigraphy. To explain the mechanism underlying this bilateral symmetric condition, other intrinsic and bilateral risk factors should be considered. The only detectable abnormality in the current case was varus deformity of the knee and valgus deformity of the ankle in the standing position. Sawant et al. [10] speculated that varus deformity of the knee would produce abnormal stress in both tibiae due to deviation of the mechanical axis. A combination of this abnormal axis and repetitive intense activities might produce stress reaction in the bilateral mid-tibiae and bilateral distal fibulae, since the fibula carries between 6.4 and 16.7% of the load applied to the lower extremity in weight bearing [11] . On biomechanical studies of the fibula, the fibular load is decreased in dorsiflexion or eversion positions and increased in plantar flexion or inversion positions [12] . If the ankles of the current case showed varus deformity, these loads on the fibulae may have increased. However, valgus deformity to compensate for the knee malalignment did not support our speculation. Causes of stress fractures in the bilateral fibulae should be further investigated.
Conclusion
This reported case showed an athlete with bilateral symmetric stress fracture most probably due to varus deformity of the knee and the ankle. A combination of abnormal axis and repetitive intense activities may produce stress reaction in the bilateral mid-tibiae and bilateral distal fibulae. 
